Polymeric materials are widely used in optics [1] , in particular as optical light filters [2, 3] . Retaining all the advantages of organic glasses (low density, high impact strength, simplicity of manufacture), organic light filters are noted for a great variety of spectral characteristics owing to the possibility of introducing different lighttransmitting additives into the polymer matrix. However, a serious obstacle to the effective use of such light filters is the inadequate resistance of their spectral characteristics under conditions of the action of different external factors. In view of this, the development of polymeric light filters with stable optical characteristics presents an extremely urgent practical problem.
Polymethyl methacrylate (PMMA) and copolymers of methyl methacrylate (MMA) are used most often as optical materials, but in recent years interest has grown in fluorinated derivatives of polymethacrylates, which is connected with their high transparency, low refractive index, and considerable heat and chemical resistance [4] . Earlier we also showed that polyfluoroalkyl methacrylates (PFAs) are characterised by increased photoresistance [5] . In this connection, it was of interest to produce new copolymers of fluoroalkyl methacrylates (FAs), containing, as lighttransmitting additives, copper and cobalt salts, for their possible use as light filters with stable spectral characteristics.
The task of the present work included a study of how the optical characteristics, and also the photo and heat resistance, of copolymers of fluoroalkyl methacrylates (FAs) with copper and cobalt salts are influenced by the chemical structure of the polymer matrix, the nature of the anion of the salt, and the concentration of the salt. In the work, copolymers of 1,1,3-trihydroperfluoropropyl methacrylate (FA1) and 1,1,7-trihydroperfluoroheptyl methacrylate (FA3) with methacrylic acid (MAA), taken in a mass ratio of 90:10, and with copper and cobalt salts -acrylates (CuAA and CoAA) and methacrylates (CuMAA and CoMAA), taken in a quantity of 0.5-2.0 wt.% of the monomers, were produced. Synthesis was carried out by block radical copolymerisation using, as the initiator, isobutyric acid dinitrile in a quantity of 0.2 wt.%. The copolymers produced comprise sheets of organic glass of 1 mm thickness of light-green (with copper salts) or dark-green (with cobalt salts) colour. The composition of the copolymers was determined by methods of elemental analysis and IR spectroscopy. The amount of residual monomer determined by the bromide-bromate method did not exceed 1%.
The spectral characteristics of the copolymers were determined on an SF-46 spectrophotometer. The photoresistance was assessed from the change in the spectral characteristics of specimens after their irradiation with the full light of a DRSh-1000 lamp for 50 h. To study the heat resistance, the specimens were held for 2 h at a temperature of 180˚C, after which the change in their spectral characteristics was also recorded. All the properties of the given copolymers were investigated in comparison with the properties of copolymers of MMA with MAA (90:10) with similar salts that had been obtained and studied earlier [6] . Figure 1 gives the spectral characteristics of copolymers of different chemical composition that contain (a) 1% copper methacrylate and (b) 1% cobalt methacrylate. As can be seen from Figure 1 , copolymers with copper salts are bandpass light filters, and those with cobalt salts are cut-off light filters. The optical characteristics of copolymers based on FA1 are more optimum: thus, with copper salt the given copolymer has the narrowest spectral band with considerable transmission at the maximum of the absorption band, and with cobalt salt it has the greatest shift of the spectral characteristic into the longwave region with sufficiently high light transmission.
The influence of the nature of the anion of the salt on the spectral characteristics of copolymers of FA1 is demonstrated in Figure 2 . The copolymer with salt CuMAA is characterised by a lower transmission at the maximum and by a narrower peak, while the copolymer with salt CoMAA has higher light transmission at an identical value of λ refl .
The photoresistance of the copolymers was assessed from the change in the transmission factor after the action of UV irradiation on different sections of the spectral curve ∆K = K -K 0 , and also from the value of ∆K at the maximum and minimum of the absorption band. The values of ∆K for copolymers with copper salts are given in Table 1 . 
As can be seen from the data in Table 1 , the copolymer of FA1 with CuMAA is characterised by the greatest photoresistance. No marked effect of the anion of the salt on the photoresistance was found. Table 2 presents similar data for copolymers with cobalt salts. As shown by the data obtained, fluorinecontaining copolymers with cobalt salts are more resistant to the action of UV irradiation than copolymers of MMA with similar salts, which is particularly pronounced for copolymers with cobalt acrylate. Copolymers of FA1 containing cobalt methacrylate are noted for greatest stability of spectral characteristics. The increased photoresistance of fluorine-containing copolymers with salts correlates with the previously noted increased photoresistance of the fluoroacrylate polymer matrices themselves [5] . At the same time, a certain tendency is 
observed towards a reduction in the photoresistance of copolymers with increasing concentration of cobalt salts, which may, it seems, be caused by the photosensitising action of the given salts [7] .
The heat resistance of copolymers was also assessed from the change in the spectral characteristics. Table 3 gives the ∆K values of a number of copolymers with cobalt and copper salts after heat treatment at 180˚C for 2 h.
The data obtained indicate that, in most cases, fluorinecontaining copolymers are on a par in their heat resistance to copolymers of MMA. Copolymers with methacrylates are less stable than those with acrylates, which seems to be due to the absence in the latter of a methyl group [8] .
Thus, the investigations carried out showed that the spectral characteristics and also the photo and heat T/24 resistance of copolymers of fluoroacrylates with copper and cobalt salts enable them to be used as bandpass and cut-off light filters. The most successful combination of optical characteristics with sufficiently high photo and heat resistance was observed in copolymers of FA1 containing copper and cobalt methacrylates.
